Effects of nimodipine on the amphetamine- and methamphetamine-induced decrease in tryptophan hydroxylase activity.
The effects of nimodipine on the amphetamine- and methamphetamine-induced decrease in central tryptophan hydroxylase activity was examined. Rats were administered 4 or 5 injections of amphetamine or methamphetamine at 6-h intervals with or without nimodipine (1 mg/kg), and killed 1 or 18 h after the last drug administration. The decrease in hippocampal tryptophan hydroxylase activity induced by amphetamine and methamphetamine was potentiated by the administration of nimodipine. Moreover, while hippocampal tryptophan hydroxylase activity was not altered by 2.5 mg/kg methamphetamine alone, the coadministration of 1 mg/kg nimodipine decreased the enzymatic activity to 68% of control. The decrease in striatal tryptophan hydroxylase activity caused by these amphetamine analogues was not significantly altered by the coadministration of nimodipine. Interestingly, nimodipine increased hippocampal and striatal amphetamine concentrations to 187 and 162%, respectively, of the concentrations measured in animals treated with amphetamine alone. Nimodipine also increased by 2-fold the plasma concentration of methamphetamine and amphetamine measured 3 h after a single administration of methamphetamine, whereas the hippocampal concentrations of these compounds were raised to 354 and 516%, respectively, of that in animals treated with methamphetamine alone. These results suggest that nimodipine altered drug distribution and potentiated the methamphetamine-induced decrease in hippocampal tryptophan hydroxylase activity by increasing the cerebral methamphetamine concentration.